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tH;^: M ^tin LnvaHd 

C := rand 
send (C, n) 
receive x 

send ^ 

receive R 

if J?^ mod n=: CHAT 

output A/ 
else 

output irrvalid 

recav« (<7,») 
find (n,t,L) 

/lHWI|Pil|P3|t^'sl|J'*ll-P«==^ 
■ if/ • 

;^ := r&nd 
•end X 
receive p 
if /modv^xliA 
Af — 0 

elzie 
.Af:=l 
Pi 

ft 
P4 

ft~(q|A/)'='iiiodn 
ft 

A :=: vBdsfind 
send R . . 

[0 2 12] [2. 1 5 . ^ 1 3®«l57'D 40 snfe@fltS^5:^C^^^^t1"^" 

(1^lEgs3®^^lfi^. 133 0) c©:^a^{c*jit5mi 3© [0215] is.mzom&m] 

}^E7-a h^^l^Tti, »^ES3®^^SS-^^5?^tf« [3.1. ^E^t£] *^SS^)T-I±. ^-^^.y h®il#att 

J;5??^<bl±Sni£ST-©^-ir-yhEB^gf2tlSl-ltC^X [0216] p iilg^ST-S . G(±jSli«»1Mi)^Hii 

[0 2 1 3] EI3 0(±co^E7-a h-n;i/^?f^^7«^liE = g"iWc?n5 h (p, G. y. x) tf^ 
i§3©«]S2iaT-3?5. h©^til8T-^^o TfJC^ (P^ G. g. y) & 

[0 2 14] mK^3iii^m^^Krhmmmm6cx ^^moinminuti.. yg^ij^ffl^mtsiihi-s^^c 



(31) 
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(0 2-1 7] ^p^tcii, Qi^mom^utLxm^ 

[0 2 18] ^Jxii\ (Ps G. ff) ^i^^'rl^f^'Mt 

Lx^im^fi^y'-^x-^^. iimm2t' (C, 
t, L) ^C'^iJwet^.tot^ifflfiJc-rBo 

[0 2 19]^]X(^. d^^&^^^m<^'<M.^mt[^. 10 
rci:§. t : = (Eu (x) . H (du I I X I I L) ) 

[0 2 2 0] i^^^yhi±mom^^mt^t. ^^t-j 
^^&^v^fc^^^co^atf«lxtCc];^^^-^{bC''^i. xti 

(C, y, t, L) ^MLTEBflf|2(^S^ti^dutc 
J:^TEo (D) ^«^LTSEB^i^ 2 *TD 

[0 2 2 1 ] du$-:^foH4gimhbT^ t=x 

-d. (L. y) i:^i^)^c:h^)T*§^. 
[ 0 2 2 2 ] h 0±iitiCD:£^tc J:nf^. 

(C, y, t, L) tC^LTDtcJiS^^fbiiC'C 

[0 2 2 3 ] ^'rfi*£icMISra^St^Si^^^^S±ffi'^« 

[0 2 2 4] [3. 2. Bl 4t^^fgra 30 
(EB^ig2is^it&}^^^l9#Si<^^^^^^^ ^13. 
1^1 9. 112 0) % \ 4CDMi§ro hn;i/T-ii. EH^H 
2CDrtgiJ«.^hUT^t1-tflS^^^Ti/^i>^-r^o 
D h=i;i/tC^(t^^EI§3(^)^jli^lll 3{C. E03^2 

[0 2 2 5] ^Ei§3lt. ^Etta^5£^2 8 6 tcJ:o 

SfiKLT. EEtS#«i#^ 2 8 7Cia^-r^ {Ts^^vT 
. 7.=r-jr\'^ 2tDftt»'}C. l^,EmfS^^^ 
2 8 7 Ci2^$n7^C^. ^iSif^y&Sti^J'C. iSff 40 
aJ2 8 1 J;0ES^S2^ig{5l-^o 

[0 2 2 6 ] ;^f^^y7'l 9 imt)t}tC. E0^lg2(±. 
t^Eig3iP?>i^(i?nfc (C, y) £S{I^2 9 2TS 
fILT. tfm^5^^ 2 9 9 (Cigi^r^o f-^^^ 

1 2 2(igfiUfcyt-Mi£t-i»^^'y h^^^^^;' 

1 2 1 3!)^?)S^LT. x^'V 
^J^r-s (;=^7^^vn 92)0 u;^;K>;^Rtcf-'^'y h 

m?a{^^§ii2 9 9 tcie^t5 c;^^^'^^! 97). 
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7.7- -J r I 9 2oo*iJSCD;KSi:LTJ^jSri>f-^'v 
^oii^iC(i. EB^^2(^^|liP ro ve 

Vmm^h^P^m^l 9 1 2f^tC^^y ^ 
th {Ts'r^vVl 9 3). 

[0227];^T-y7'19 3 i^^ff ^flt 6^ Ts^^vT 
19 4$^fTT^o Cc^mg©0^J(Ci)(t^;^7^7ri 9 
4col¥iB^^^«^a2 OtC^^6oTi5iB^1-Oo F^^tt.^® 
}^^1 2 4Om2cr)rtgettffiSi#^i)^?)g^^atiLfe-ec0 
B$(7)B#^iJt imets Li;:i3»^ tiTl^^^^S^PIt^ 

(;^^>y7'2 0 1) o h^W^aX-S^^h^SLfc 
J^'&fCl^. ^ lcD?fp:^2 9 3tc^^^,^TR^. R:=C 
^CDJ^a^ti-Stl-T^ tf^^i#S5 2 9 gtcIB^-Ti* 
5^'y7'2 0 2) » 1^^R(7DC:£7)H-p:$. EB^I§ 2 i7)t^i© 
^ ia)?IIS:ge2 9 3T--r-<TH-#UT^ r-^^y 

htiU^x-dti (L, y) ©^of-«fiSc^nTl.^i> 
ig^Cii. C ^(^tt^ti C ^ C " ^> 0) J: a t:: ff^T: 
g^CDT. C^^EBB^2©^T-ftitLT. EB^ig2(7) 
*0Dmi^^it^2 9 3T-|fStUtC^"'^' h^EB^ 
|§2©^T-fftt^t)i±r^iti^T-§^o EB^^2®ltSL 

f=-^yr2 0 1 tC^5V^T^^^y h§M3aT*fei) t^J^U?^ 

1 2 1 t^e-SOI^bT (7:7^^y7'2 0 3) . RCl^:!^^ 
LT. tS^«^^2 9 9 5Zf2^f ^ (7l5^'yr2 0 
4) o ;iCST-5!)^CCO«gc^^j^iD(t^;^x^;'7'l 9 4 

[0 2 2 8 ] TlT^^yri 9 4 ^i^^fr^tit ?>^ 7.7^ -y 7* 

1 9 3-e-tr'y h^tiTlit. P rovers. L ^^JM 

2 9 1 li^^^mm-^ {7.=r-jr\ 95) » ;^7^'yri 

9 5^U<{±;=^7^'yri 9 7^^fT^nfcf>. R^iSft 
as2 9 1 ^l^t^EliS-^isffl-i* (^T^'yT-l 9 6) o 

[0 2 2 9 ] }^E§§3{±. sffa5 2 8 i\z^\^xmm 

2i)^^Sft^nfcR^§fsLT> tg^«i#^2 8 9tCi2 
^1-^ (;:^^^y7"l 3 3) . y^^^l®SiC^2 8 3 
T-ltSLT. -^cDff-S:;g^:;}^Ri:-ar^:i)^e:. 
1^E^2 8 5.T-$JJ^t-^ C^T^^yri 3 4) o -SScI"^ 
h¥'J^?ntig'&iiEB^|§2:&^^^^^5^^'V h^J^oT 

2 8 1 2 -3cU?S:i.>i:¥iJS?nfc^^{5: 
EB^^ 2 ^D^^t^TSif^^ h ^ o T t^ ^ C i: i^^? tl^^c^ 
t^-otzOX'. ^M3aj StKri>i±i:t7 5:tB:tJ^2 8 1 2 J: 

[0 2 3 0 ] W±i)^mi 4(;)MiSrD h=i;UT-S^o ^ 

[ 0 2 3 1 ] 
[mi 3] 
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r := rand 

d«nd (C, y) 
receive R 
if y^^R 

out pat ' 
eiae 

output ' M^' 



Proper 
if time < L 

else 

«=! 

(0 2 3 2 ] [3. 3. ^1 ScD^igT-n hn;i/] 
(ffiv^}tTSC0[E]?i#S5t7)^'r^y 11119. 113 2. 
113 3) ^1 ScoMmru hr3;i/T-^J^t-i.5^^'y hM 

^^ISrn hn;i/C^5{t^tfeE§g3(:Q^lig$:^3 2tc. E 
[0 2 3 3 ] ^^a§g3(i. l¥,EtSa^E«^ 2 8 6tZJ:r:) 

3 2 1). mm.m^^n^2 s T^cia^^ntch. & 

(;^7"^;^7*3 2 2) o 

[0 2 3 4] ;<x^y7'l 9 1 c;Dftt) ^) tc, E0^i§2ii. 
l^IiEil3i)^e,^ft^nfc (C, y) ^&Sfi^ 2 9 2T-§ 
(iUT. tf^«J§^2 9 9 ^ISIi1-^o f^^^yhS?^^ 

1 2 2(i§fiUfcy^c»ie.r^f-^r'y h^^^^;/ h^it 
asi 2 iTlP^^LT. f^^^y 

^J^f^ '7 7-1-9 2) o WiSf h^i$:t 

g(i 2 9 9 CgS^f (::^7^ 'y 7- 1 9 7 ) . MjZ^t^^^ 
>y hS^oSg-iriCii. f^-ir^yht. E0^t§2i^^]liP r 
overs. ^^vYmmmiL^^-jVth {^r'-J 
7*193) o Prove v^oy'z^v hiiLT. LX.^ 

(7?, i) ^ISi^?aiUTi5<o 

[ 0 2 3 5 ] ;^7^^y7'l 9 3 A^^ff ?j . 7.9- 
1 9 4^llfTt" i>o ^:7'D h3;i/{z4b'(t^;^x'vr 1 9 
4CDl¥li^^*Hi^ia3 3CS£oTgiB^t^o l?.IE«m^ 
^gf5 2 9 6 ^^U>vT-^S(s^^5ScLT. 



2 9 SCiB^r-S (:;^^^y7'3 3 1) o mm^2 9 1 
?)^^IE^2{C;%:$Mfir^ (;^7^^y7'3 3 2) o 

(0 2 3 6 ] l^ai§3{i. x^SfsglS2 8 2-C§:fIL 
mm^#tP2 8 9 iClB^r^ (:;^^^yr3 2 3) o 
gftUT^Z^OCOif^ii. ^^^y h^M< rRi)^0 
-Cii5>^^AcCh*?^t*(^T•. r^5*J i^tii^f ^iii 

;t7^2 8 1 2 J:t)ai^L-C. ^^ISro VZ}}\^^^T't^ 

(75^ '7 7-3 2 4) o ^2cOlfS:§iJ2 8 4^C^5V^Tl/7. 

[0 2 3 7] 
[S:3 5] 

i:UTtr#t-^ (^T^^yT-S 2 5) o fh^LTcP^iSM 

^2 8 \ ^^mm2^mmt^ u^^^yrs 2 e) <, 

[0 2 3 8 ] E0^|g2{i. p^§{f^ 2 9 2T§ff U 
ti^{^i^§0 2 9 9 CI2^t-^ (77^ 'y 7-3 3 3), 
^2(5D?lSgiI2 9 4T*77'&I+»UT. Sflbfep^- 
at-i»i)^*^J^T^ (77^^y7'3 3 4) *iJS^7D^m^U 
r-St-ra^^Cfi. P^gl5«S§«}^^l 2 4^^2£^F*q 

^ 'j/> b-r-S (^^^yrS 3 5) . 77^ 'y 7-3 3 5^^ 
n^i^fiti^. i.cDfi^Lct »3f^?)nt±PlfIi i: It 
Sl-^ (77^'y7'3 3 6) o 77^^y7'3 3 7(7)lt®cD^ 

9 3TR : =C*$i+p:UT. ti^«5f ^ 2 9 9 CCI2^ 
(77^ 'y 7*3 3 7) o 7f^'y7'3 3 l<D]iM(Di^^ 

1 2 4c0^2£7:)F^^t^?S^^Siii^e i v$l?aUT. 
f-r -y hi^r^SC 1 2 1 Tb^fjf-^-y h^mK^LT (7 7^-y 
73 3 8 ) o 7^'y 7*3 3 4T--au?^^7b^orcii^^a 



(33) 



^mW-i 1-3 1 2 0 4 



63 



64 



b^TRtclSaSSUT. t§IS«^^ 2 9 9 i» 
{7.9'^:^r3 3 9 ). ZZtX'tm 1 5(Dmiro 

[ 0 2 3 9 ] ;:^7"'V71 9 4i)^^^T?tl7c?>. 

1 9 3T'-t'y h?n;^ t. Prove rs^ L$:»I^T 
5 {X^vri 9 5) a XT^^yT-l 9 5 ^ U<(i;^7^'V 
ri 9 7i}S^ff^ti;te). i^ffge2 9 li^e^Eig3-N 
RSi^ffTS C;^^^^^! 9 6) o 

[0 2 4 0 ] !^E§l3(i. SfigC 2 8 2 iCjoV^-CSB^gl 

2 21)^6^/1 ^ntR$:SfibT. mS«i^^2 8 9 tCl3 

n^-r^s (;^7^^y7'3 2 7) , s 3 

r := rand 

send (C7,y) 
receive x 

receive i2 

output ' ^38' 
else 

output 'M^' 



10 



:^IE^2 8 STfJ^t-^ (;=;^'y7 3 2 8) o -lit 5 

2 8 1 2 cfc^a^t'So -§CL?^^l^t^iJS?ntii^{i 
i^ofcCDT*. Tte^j ici*1-^tti±i&a*aJ2 8 1 2 j; 
[0 2 4 1 ] l:l±i^^l 5(7)«ISrn hn;UT*&5o 

[0 2 4 2 ] 
[^1 4] 



Prover 
3 = rand 

send X 
receive p 

t := i + 1 
ii = C* 
else 

it: = i 

[0 2 4 3] [4. ^3C0^^J] 

(^^'ir^ hco«OSH-fb. SI 5 -^12) ^^D^3^^^^J 

[0 2 4 4] 5"^';/^{^J5ic•^^fSgi^wi^v^T^i. 

[0 2 4 5] f->r<y hf^^-^fr^glt^^^^ 

^r-y hf^J5Sc • ^^fC0±{^:^^ib{^Col^T{im4^01 



[0 2 4 6 ] ^^-y h^fT^^^JlMS:III5$#SUTift0^ 
^5V^T. -tCD^^'y ^:^)^IEB§^2F*5^COtt.^^™bt• 
50 [ 0 2 4 7 ] (i6(i. m=^^ritz^T-j vo^'mmt^ 
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yrs 2xmmm^n^t^jEL\.^z,t^mm[.. 
r 6 4 T* i c^fstw i wmtt'^^m^ n^t 
i)o ^j]miW'Z^^tp\^^ti^t7.fyrs5xi(Dm 

[0 2 4 8] z(D^^(D^]mmixm.m^h^o lii; 

n^o^m^^l^X^^^o CCT-ii. EB^il2C0f^^tt 

^m^tLxisimi-^. 

^{t. ^^XiZWm^tt^m^tDntz^^^:^ h(DML^^ 

[0 2 5 1 ] A^^nfcSL^^itC^LT. 
ItSi^fT^^a. i> iuT-feni^3ib#^iC^iM>-r^ 

[0 2 5 2 ] ;^7^'y7'7 4T(i. i ^I^^^^SlSit^S 

^hcsnii. ;^7^^^r7 57:i^u;^ hi:)^?)^]!^!^^^ 

[0 2 5 3 ] 12i8 i:09(i5^^'y h SC^-T i^F*3g{i«.®t^ 

^r. ;^f^'>r8 K .9 1 T^OT{b(73«s^5i^t^qrtg3ip 

iiO^^^jlSL. aTlgT-Silf^. XT^^yrS 2S7:ii^ 9 2 

( w ^ r F*g as tt i n ^ ^* n s ( i L td a m r ^ o 

[0 2 5 4 ] St. EB5S2i)^^(73f*^^:' h-^^Syi^iiH 
[ 0 2 5 5 ] Cm4cD^»J] 

2. ms. mi. (as) m^onmmt uxf-^-v bi'^ 

^rjkLX^'^^o 
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[0 2 5 6 ] hi^JB5c^S4{±. ^>^^y hOft^e: 

[0 2 5 7] ^m(Di^^iz{immznt^m^\i'i^^ 
10 nm^^^w^^i^'^^^^^B.^^^x^^m^ 

[0 2 5 8] 0 4tCib'V^Ts "^^y hi'^^^mt. f-^ 

y h{'^jS;fic^^Siti»^;^7'^y7'4 lC4^V^TttSI^^ 
mi-^o Ot.^T-. :iT'yy4 2\Z:io^^X^^y h(Dn^ 
mm^&'t^. ZZXit. R S A^gg%Bg-?^^^gg 
7 ^If^ffg jf f^^-yhCO^^tf 

^^-j h^IE^JIIVe r i f i e r stC^UTW^ erfr 
[0 2 5 9] ^5(i5^>5r>y 

co^. 5^>^'y h^fT#|S5ii5^^^y h^fT<SSS#(0^^& 
;:^7^^yr5 2tCi)V^-<:5=-^'y bl^'J^^^^iJS^I"^ 

tf, ;:(7^^yr5 6 tCiJt/^T. EB^^S^tg^Rx-^^- 
;;7tCl2m^^xt iu^it^-t^'^ :^7^*yr57tw 
jb't.^Tiu*'f>^'>'^>Ht~^o ;<7^^yr5 5trt5^.^ 
f.^^^{t$fij£t)7^^v^i:^JS?nn{^, ;^7^'y 
7*5 8{Ci3%^Ti5:0C-ti'y hf^o ^y 7*5 9 tcjs 

^^-jVt ^^git^. %^yr^ 1 0Ci^^.^T|EB3l§ 

h(7)W^{h=;iII n i t sh^^^y h(7)IE0^*JiiP r o 
50 ve rsh^^-y h f«atf fS L t h t hcoM^f- 
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[ 0 2 6 0 ] 

[ 0 2 6 1 ] *^B^tcj:n(^s aSi)^^^^t::Hil^^iiE0^ 
mtLt. ^>r^y h(7D^E9$tCfiJ^ttCfi!c#*ri> 

^ij ^ S S T ^ a (I n T V ^ 75: V > C h S: IE 1" ^ a 
[a®tD®#^lJ£0^] 

[n 1 ] zcDmmwMm^^m^'k^-tr^ -j^^ 

(112] 5^^^y hffjEiK • ^tT^gcD<S£S£^1-ra 'y 

[H 3 ] f-^ V hf^fiSc - :^ff ^S^^ffe^^«i5x?:/T^1*^ 
D 'y^^Tfe^o 

[12 4 ] ^y hf^^ • ^tf ^^©B&{te:i?^0-§T^ 7 

[^5] ^^r>y hf^Bg-^ff^gcDKjft&SftB^t-^^ 
[H 6 ] 'y h^i^cofjf'^^ IftB^I"^ :7 

[H 7 ] ^E?om©^*JS;i/-^ > ^IftB^ t- S 7 a - 

[^ 8 ] mm(j^^^^mm\'Go:>'-m^mmr^ y 

[H 9 ] EB.9^<^rt^«^?7]M«{b©-9«J^iaB^t-^ 7 
f 5 7 a —5^ ^ — h T 5 « 

[nil] liEB^t^ipert^e^^.^ssaB^-r^^iiiSrsftB^ 

[ai 2] h<^IEf§^'J:?>'T-^'y Ymm(^^ 
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[013] f-^-y [^f^EcD^|ii^£sSlB^t^7n~5^v 

— h T ^ ^ o 

[mi 4] ^^'y hf^lI(D^lliS:iaB^t^7D-5^-\. 

[g|l 5] f-^'y t-«^IE^7)^M^?:IJiB^t^7D-f^^ 

[Ell 6] f-^-y hl^E(7D^Jii5:iftB^to7o-f--\^ 

[12 1 7] 7^^'y hf^ffico^Jli?:iftB^t*^7D-5^^ 
10 "bT-^^o 

[12 1 8] 7^^'y htfelE<0#iii^iS£B.^t^7n-f^-\- 

— h T' S> ^ c» 

[121 9] T-^'y MEa^<0^ili$s$JB^t^7D-f^^ 

[02 0] f-^^y hEB^#liitO-^§iftBat-5 7D- 

[122 1] ^^^y hES^^|iicD-^5:i5iB^r^7D- 

[122 2] ^>r^y hEB^^jigco-^^iftB-31~^7n- 

20 

[122 3] 7^':r'y hEB^^Jli(7)-^^iSiB>91-^ 7 n- 
[02 4] f^^^y hEB^^JIg©-^4§5iB^1-^7 0- 
[02 5] 7^^'y ^EB^#^ligcD-^5:ift8^1-^7D- 
[0 2 6] hEBS^jli(Z)-^5:IJiBJt-5 7D- 
[02 7] hEB§#lii^^-^^iftW-r^7o- 

30 ^i'— h"C*^^« 

[02 8] ^E^lli^fT^g<^«J5x^/T^f^D^y^l^ 

[02 9] EB^^Jli^fT^S^m^Tj^Trn ^y^H 

[03 0] ^^^y ht^Eig^^«J5K^^^t:^O^y^0T 

[03 1] T^^^y hEB^^lli5:ift0-91-^7a-5^^- 
h T* ^ a 

[03 2] ^^'y N}^EaD^M£iftSfl1-^7 0-^^ 

40 -hT-^^o 

[03 3] v-^^v hEB^^)li$:iaB^rS7D-5^-V- 

[^^cDittS^] 

1 . f->r^y ri^fiSc • ^fr^g 

2 ^^'T'yrEB^^^ 

3 ^^r^y hi^E^g 

4 f-^^yhi^fiE^S 

5 ^^^yr^fT^iS 

6 f-^'y riISr^-<5^-^-^ 
50 7 EB^^a^m^Sx-^^-^ 
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1 1 1- 
1 1 2 
1 2 1 
1 2 2 
1 2 3 
1 2 4 
1 2 5 

1 2 6 

2 8 1 
2 8 2 
2 8 3 
2 8 4 
2 8 5 
2 8 6 
2 8 7 
2 8 8 
2 8 9 
2 8 1 



^^IE#lig^tT^ 1 1 1 com 1 ©rUP:^ 
^^lE^lli^fT^ 1 1 1 co^ 2 CO^W^ 

i^iiE^jii^s^ 1 1 1 <Dm>iimn^5SL3 
^m^mnff^ 1 1 1 <ommmm.%^^ 

^m^mmfr^ 1 1 1 o:>^^^i^^ 
0 ^E^if ^ff^i 1 lo^&tim^^^^ 



10 



2 8 1 

2 8 1 

2 8 1 

2 8 1 

2 8 1 

2 9 i 

2 9 2 

2 9 3 

2 9 4 

2 9 5 

2 9 6 

2 9 7 

2 9 8 

2 9 9 

2 9 1 

2 9 1 

2 9 1 
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mmmnmf^ i 



lEB^^JIi^fT^ 1 2 

mnmmfi^ 1 2 
as§#ni^fT^ 1 2 

1 m^n^mm^^ 1 



11-31 2-.0 4 
1 KDxtimm^n^ 

1 l(Z)ttl:/agi5 

1 i(DXts3 

5c^j£fias 

5 c^IE^i^^lE^ 
5cDl?Etffg£fiS;^ 
5(^|g:E+f^1^1$§C 
5co^2col?.Etg^^^1^^ 
5 CDtf 

2 5tZ)m^tffft«i#^ 
2 5 (7) A^ftSffiitSlS 
2 5 cD©J»gU 
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Spec5= C laauoi:^ Typep 
Verifier^ 
Initp. Proverp) 




j ifc L < l± 

[ CS; Certificate) 

\ a{n, E, Verifiers) 
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\""miy.'^Vy'v 

\ a{U, 1, n. (hats, Prover^, A C) 
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(P. Sr S) 



S=(.lBsaep,TypQp 
VeriEexK 
Inife/>, Piuvei-p) 




a< y; j; dnit^; Proverb, A 0 
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